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Abstract 
Theoretical exploration of education informatization construction is continuously specified in China. Education 
information ecosystem and education information system have been widely applied  as a mature theory to guide 
education informationization construction. This thesis furthers the research into the structure of "Education 
Information Ecosystem”, and indicates that the structure is composed of three essential elements: education 
information subject, education information environment and education information resources, which interact with 
each other and form three kinds of relationships: the relationship between subjects and subjects, that between subjects 
and environment and that between environmental factors. The interaction between these elements and those three 
relationships constructs a three-dimensional Education Information Ecosystem structure of information chain, 
resources nets and knowledge domain with the oriention of the construction of wisdom circle. The thesis is thereby 
showing the direction for the informatization construction and development. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology. 
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1. Introduction 
Theoretical exploration of education informatization construction is continuously specified in China. 
Education information ecosystem and education information system have been widely applied as a mature 
theory to guide education informationization construction. To indicate the direction to education 
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informationization construction and development, it is still necessary to further study the structure and 
functions of education information ecosystem.. 
2. The Concept of Education Information Ecosystem 
Education information ecosystem is the  simultaneously evolutionary stage of “informationization” and 
“ecologicalization” in education system or the “ecological” stage of education information system. 
Education information ecosystem is a self-organizing and self-adjusting system within which information, 
people and education information environment interacting and self-adapting among a certain information 
space. [1] It emphasizes on the interaction between the ecological system connotation and its elements. 
Education information ecosystems of different perspectives and different levels share three basic elements: 
education information, information man and education information environment. 
3. The Structure of Education Information Ecosystem 
The structure of education information ecosystem is the form showing the relationships between 
various factors, and that betwen various factors and external environment factors. 
3.1. Simulation setup 
Subjects
The subjects of education information ecology refer to persons or organizations with legal rights and 
obligations, including the government, education or social organizations and individuals. Information 
man(people) of all kinds is the core subject and key factor in education information ecosystem, which is 
the purpose of education information ecosystem and value orientation, as well as the builder, 
administrator, service providers and users. People play the positive and motivating role in the operation of 
information ecosystem. The quantity and quality of people and the quality of their informational have 
important influences on the whole function of information ecosystem system, which is also an important 
index to measure the information environmentof a country or a region. The information man mainly 
includes the people engaged in the education information activities, such as researchers, servic personnel 
and technical support staff etc. 
The core subject is Learning Community. Learning community is the most important aspect and the 
most immediate value orientation in education information ecosystem. Subjects of the Information 
Resources Development refer to the main subjects engaged in activities during education information 
industrialization, including producers, transmitter, decomposers and consumers of the information 
resources as well as the organizations of these individuals belong to. Related Subjects  include various 
organizations involved into education information ecosystm, such as the governmental bureaus on 
education, the traditional schools, Long-Distance Education colleges and network equipments 
manufacturers, network system integrators, ICP and ISP, etc.. 
Education Information Environment 
Education information environment here mainly refers to the internal environment composed of 
environment elements. Environmental elements in ecology terms mean all the environment elements 
except the biological organisms, which forms the majority of environment . Education information 
environment means the integration in education information system with students as the reference object, 
and each elements interacting and restrainng mutually. Information environment are mainly composed of 
technology, organization, culture, people, policy and infrastructure facilities according to the researches 
of Davenport (1997), Nardi and O ' Day(1999). The information environment in the construction of 
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education informationization includes: People— the subject for both information environment and 
information exchange; The organization environment— education organizations and their agencies; 
Resource environment—all kinds of information resources designed and developed by social, education 
producers and teachers etc; Infrastructure and technology environment—various kinds of information 
technology and information infrastructure used for information transmission, development and utilization; 
Human environment— policies, regulations, standards, as well as information ethics of education  
information; The information culture environment.[2] 
Education Information (Resources) 
At the meeting of “Informationization and Education” of UNESCO in 1996, the intelligence structure 
of  talents in informationized society was expressed as the gradient pyramid structure composed of data, 
information, knowledge and intelligence, where education information or education information resources 
in Education information ecosystem can be classificated into the four levels: the data flow, information 
flow, resource flow— knowledge flow and wisdom flow, according to the information flow of this 
gradient type. No more tautology about the details. 
3.2. Factors Interaction 
The Interaction between Subjects of the System and Education Information Environment 
The relationship between subjects and education information environment is the theme of education 
information ecosystem study. Education informationization and the existence and development of the 
people and their organizations in informationization education require continuous information exchange 
with the surrounded information. Subjects constantly influence and transform information environment 
through various channels, especially in "education informatization" construction process, such as various 
people are involved in infrastructure construction and standards establishment. The effect and purpose of 
subjects are to optimize education information environment and thus the accessibility to information 
resources. In turn, information environment constantly shapes and assimilate the subjects, mostly in 
"informationization education" activities. Individuals learn and inquiry with infromation technology, 
obtain information resources and thus thrive in information environment, which makes human beings 
influenced by information environment. 
Interaction between Subjects of the System 
The interaction between the information subjects falls into two kinds of existance: one is the 
relationship between different types, the subjects in the same ecological chain (processed or applied) and 
forming cooperative relationship. The other is the relationship between the same kinds, the subjects in the 
same ecological niche (processed or applied) and forming competitive relationship. Interaction modes of 
subjects can be divided into competition and cooperation, and neutral and symbiosis. Interaction effects 
can be harmful, favorable, harmless, and beneficial. We should make full use of the ecological 
relationships, give prominence to cooperative and symbiosis relationships in education information 
ecosystem, and make more subjects cooperate and symbiose in the same ecological niche and thus 
maximize the  benefits of information system. 
The Interaction between the Elements of Information Ecosystem Environment 
System integrity tells us education information system and education information environment work as 
an organic whole, where each element of the environment is not isolated but while mutually promoted 
and restrained. One change from one factor will trigger changes of the other information ecological 
environment factors in various degrees. One fautlt of a factor may even cause the breakdown of the whole 
environment system. 
3.3. Forms of the Relationship Structure 
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Forms of the relationship structure mainly reflect in education resources and the interaction 
relationship between people and education information environment, specifically are the following types: 
Information Chain 
In the field of education, we focus on the longitudinal information chain of the production, distribution, 
exchange and consumption information. All the information after being processed and exchanged 
transforms upward or downward in sequence, which forms the longitudinal information chain. People 
have noticed such longitudinal information chain while few has extended their research from the 
perspective of an ecological chain. We also pay attention to each horizontally extending chain in each 
links of the longitudinal information chains. Especially the links in the intelligence information—
knowledge information chain in knowledge level, such as learners' learning process— information 
processing or the so called knowledge processing. 
Resource Nets 
Information resource nets are one of the most important parts in the informationization construction of 
education. They are called "goods" in the construction. 
Knowledge Domain 
Knowledge domain is based on the resource nets and is the intellectual product made by the interaction 
between all sorts of resources, people and environment. Knowledge domain is a transformed expression 
of the information domain firstly proposed by a famous American scientist, Dudley Shapere. In fact, 
knowledge domain refers the information resource nets centering solving problems. 
Wisdom Circle (Info-Sphere) 
The concept of info-sphere was firstly mentioned by an American futurists Alvin Toffler in its second 
parts (The Third Wave) of his Futurology Trilogy. Actually "Info-Sphere" is knowledge and information 
environment.[3] It is through information that Info-Sphere interacts with the other circles of the earth 
(such as atmosphere, the hydrosphere, and soil lithosphere). However, the highest and terminal state 
reflecting the structure of the inner elements of information ecosystem of education is more than just 
"Info-Sphere" . It is virtually a "wisdom circle". Qian Xuesen put forward the concept of "knowledge 
circle” firstly. 
Li Qi, on the other hand, provides the further theoretical support with his explanation of cognitive 
principle (theory of knowledge) of information and bridging the inner relationship among full information 
theory, knowledge theory and intelligence theory from the perspective of information, knowledge and 
intelligence.[4]  Knowledge circle shows the management and control of "people" to " the knowledge of 
the universe and its environment ", the living attitude and lifestyle of people ever-ready cooperation, 
knowledge acquisition and application and a "free" living state of applicating knowledge and 
transforming it to intelligence "as they wish ". [5] The Internet reveal the practical possibility of the 
forming and developing of " knowledge circle" , "it shows that information evolution will be the 
deepened, widened and accelerated Internet and all-round development by the development of 
information. Internet is regarded as a rehearsal and a beginning stage of the nerves of the universe, which 
is also its philosophical essence.[6] 
3.4. The Functions of Education Information Ecosystem 
According to system theory, the structure corresponds with function and structure study invovles 
exploration into system function restricted by the structure. We emphasize the important role of education 
information chain  in education information ecosystem. The basic elements of education information 
ecosystem are education information, information man and education information environment. 
Education information chain connects countless information fields through information flow and form 
some type of links which function as the information channels for information ecosystem. The 
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information chain is the soul of information ecology, without which, there would be no any kind of 
information ecology. Meanwhile, we attach more stress to the cubic structure originating from 
information to knowledge system with the core of education information, a structure of information 
chain—resource nets—knowledge domain—wisdom circle. 
The current education informationization construction is a constructing of a kind of resource nets. But 
in the future, with the development of education information construction and the expansion of 
information education, there will ultimately be a global, digital and lifelong learning environment and a 
wisdom circle under the control of human beings, which is the basic function of education information 
ecosystem and also directs the education information construction and development. 
4. Conclusions 
All in all, the research into the structure of “education information ecosystem” indicates that the 
structure is composed of three essential elements: subjects, environment and resources. They interact with 
each other and form three kinds of relationships. The interaction between these elements and those three 
relationships constructs a three-dimensional Education Information Ecosystem structure of information 
chain, resources nets and knowledge domain with the oriention of the construction of wisdom circle. The 
thesis is thereby directs the informatization construction and development. 
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